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Managing appendicitis during the COVID-19 pandemic—What
do we need to know from the evidence?

Nearly 300 years since Claudius Amyand performed the first re-
corded appendicectomy at St George's Hospital in London, ap-
pendicectomy has become one of the most common surgical
procedures performed. Almost 10% of adults will be diagnosed
with appendicitis in the USA and Europe during their lifetime,’
with surgical treatment largely considered the treatment of choice
since Fitz, Hancock and McBurney shifted the paradigm in the 19th
Century.2 At the zenith of operative management in the late 20th
and early 21st centuries, 300 000 appendicectomies were per-
formed a year in the United States of America (USA) and 25 000 in
England.>* Until very recently, these have largely been performed
laparoscopically, with a wealth of evidence of benefits over open
surgery.’

However, this paradigm of operative management has been
challenged; whilst the incidence of appendicitis (both complicated
and uncomplicated) has remained static, since 1990 1.5% fewer
appendicectomies have been performed every year.® The evidence
underpinning this shift towards non-operative treatment of ap-
pendicitis (NOTA) largely comes from eight randomised controlled
trials (RCTs)”™* and their synthesis by systematic meta-analyses.
Their conclusions have varied, but NOTA undoubtedly represents a
valid treatment option for certain patients and circumstances.*>?’
Nevertheless, the vast majority of patients continue to be treated
with surgery.®

Then in early 2020 this paradigm was thrown back into focus,
viewed through an entirely different lens. Healthcare providers, in
the face of capacity being or potentially being overwhelmed sud-
denly needed to rationalise resources and minimise transmission
of COVID-19. In the United Kingdom (UK) the Royal Colleges of
Surgeons advised NOTA be implemented “Where...possible and
reasonable (such as for early appendicitis),” and that because of the
unknown potential risk of viral transmission laparoscopy only be
considered “in selected individual cases where...benefit to the patient
substantially exceeds the risk of potential viral transmission”.*® Whilst
in the USA and elsewhere in Europe specialty bodies did not rec-
ommend against laparoscopic surgery,’’ the American College of
Surgeons supported managing “uncomplicated appendicitis [with] a
trial of antibiotics....based on the surgeon's judgement and the patient's
condition”.?® Other healthcare systems and providers have followed
similar advice; for example, recommendations for NOTA in all but
perforated appendicitis suggested on imaging in Italy and recom-
mending against laparoscopy in the absence of dedicated protective

measures.m

Core to these recommendations is that appendicitis comprises
a spectrum of severity, with “early” or “uncomplicated” appendicitis
less severe. However, these categories are more nuanced than they
might at first appear; whilst most surgeons would agree complicated
appendicitis includes pathology such as perforation with free faeces
or pus, does this include a tiny walled-off abscess? Or an intact yet
necrotic appendix? Or patients with none of the above but phys-

iological features of sepsis 2?2

Ultimately, identifying patients for
whom antibiotics will probably work and those for whom they will
probably fail is key. So how to do this? Central to this is understand-
ing the evidence base behind NOTA.

The headlines of some RCTs and meta-analyses form the basis
of these recommendations: indeed, the first meta-analysis (of four
RCTs) found NOTA to be, “effective and safe as primary treatment for
uncomplicated appendicitis”.*> Since this there have been at least six
meta-analyses of RCTs in adults; the author's own included six RCTs

1314 whilst sub-
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and 1724 patients, predating two subsequent RCTs,
sequent meta-analyses have included non-randomised cohorts.
These are able to help us answer some very important questions
when potentially extrapolating this evidence suddenly and on a huge
scale.

First, how effective is NOTA in the short-term? The author's
own analysis found a failure rate (patients managed with NOTA who
needed surgery during their index admission) of just 9% per proto-
col,"” almost identical that that including non-randomised and ret-
rospective studies.?>?* So, NOTA seems to work in the short-term
for most patients selected to these trials and who did not undergo
treatment cross-over (both important qualifiers).

Second, how effective is NOTA in the medium to long-term?
Follow-up data have largely been limited to 1 year, other than a re-
cent 5-year update.?® Meta-analysed rates of recurrent appendicitis
rates at 1 year were 17%,"”%* making the failure rate of NOTA ap-
proximately 25% at 1 year. This was almost identical in the APPAC
trial at 1 year, but this reached 39% at 5 years.?®

Third, how safe is NOTA? There are three broad aspects to this:
the consequences of initial failure of antibiotics (ie, needing more
complicated surgery later), the loss of information by not resecting
the appendix and the relative complications of treatment. Meta-
analyses have reported variable answers, indicative of underlying
variability in how these are quantified and qualified in RCTs. In the
author's analysis, whilst there was no difference overall in the risk of
complicated appendicitis patients in whom antibiotics failed in the

short-term were much more likely to have complicated appendicitis
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(relative risk 6.2, constituting 35% of patients treated per protocol),””
as confirmed subsequently.?® Unsuspected tumours (mainly adeno-
carcinomas and neuroendocrine, importantly not evident on diag-
nostic computed tomography [CT] scans) were identified in 0.59%
of patients undergoing surgery” which would not have been iden-
tified in patients undergoing NOTA. Synthesising complication data
are difficult as a result of differences in how these were reported
(for example, reporting any episodes of abdominal pain following
surgery as a complication due to adhesions); overall, however, the
author found no differences in major or minor complications.” This

d?® but also challenged,*>?° but is significantly

has been supporte
affected by assessment bias of complications and their relative se-
verity. It is similarly difficult to synthesise pain and function, but un-
surprisingly RCTs have reported less pain and functional impairment
following NOTA .47

Fourth, what are the implications for resource management?
Almost all RCTs have stipulated patients treated with NOTA remain
in hospital for at least 24-48 hours; hence, there does not yet appear
to be any saving in length of admission,!” although again some re-
ductions have been reported when including non-randomised data®®
and there are undoubtedly savings in term of operations. The no-
table exception is the pilot trial of 30 patients by Talan et al, which
concluded discharge from the Emergency Department was feasible
within 6 hours, in conjunction with once daily intravenous antibiotics
and serial review.!*

So to summarise these RCTs: for selected patients meeting their
inclusion criteria, NOTA seems to work in the short-term for 90% of
patients, but fails in the medium term in a quarter (1 year) and in the
long-term in nearly a half (5 years). Patients in whom NOTA fails in
hospital are much more likely to have complicated appendicitis, but
overall there do not seem to be any clear differences in outcome
other than a probable reduction in pain for patients not undergoing
surgery. There is also a small but important risk of missing an under-
lying malignancy in 0.5% of patients.

Of course, the key qualifier here is “for patients meeting their in-
clusion criteria,” as these are not unselected patients with appendicitis
and differences in their selection introduces bias. Generally, exclusion
criteria effectively amounted to patients in whom there was radiolog-
ical or clinical evidence of a perforation or abscess. Clearly, “clinical
evidence” of complicated appendicitis as a criterion when selecting
patients for surgery is extremely subjective. Beyond this, some trials
excluded patients over the age of 50,7 60%¢ and 70,2 female pa\tients9

and patients with significant comorbidities, 42

patients with a faeco-
lith*32¢ or an appendix greater than 11 mm?2 or 15 mm*! in diameter.
These caveats are reflected in the recent World Society of Emergency
Surgery (WSES) Guidelines, which recommends discussing NOTA as a
“safe alternative in ‘selected patients with uncomplicated appendicitis and
absence of a faecolith, advising of the possibility of failure and misdiagnos-
ing complicated appendicitis”?” Specifically, the WSES advice against
NOTA in pregnancy.

How these patients were diagnosed is also important. Only
one study used clinical diagnosis alone’; one required an ultra-

sound scan,’? two an ultrasound or CT®'* and the rest CT. This is

particularly relevant to systems often relying on clinical diagnosis
such as the UK and might suggest a need to image all patients in
whom we are considering NOTA, to make the diagnosis and align
with these inclusion criteria. There are other sources of bias mean-
ing the overall GRADE quality of conclusions in the author's analysis
was either “low” or “very low,” including crossing-over within trials,®
variable prophylactic antibiotic provision and 75% of appendicecto-
mies being performed open.?”

The latter is especially topical with a sometimes wholesale move
away from laparoscopic surgery because of a largely theoretical and
unquantified fear of viral transmission to healthcare staff through
aerosols (28). Particularly in patients with negative COVID-19 test
results this needs to be very carefully considered when a consider-
able body of evidence supports laparoscopy as the best treatment
for patients with appendicitis® (29) and a valuable test which often
identifies alternate pathology.

What all this means in practice for us and our patients of course
varies with circumstance and context. What is crucial is that we fully
inform patients as to these circumstances and their competing inter-
ests, framing the best evidence available with these to help patients
make fully informed decisions. It is particularly important to recog-
nise, acknowledge and discuss the uncertainty inherent in outcomes
for individual patients, and the evidence for NOTA and particularly
risk and benefit in the era of COVID, above all remembering our duty
to individual patients first and foremost and our prima facie princi-
ples of medical ethics. Whether the COVID-19 pandemic will prove
the ultimate trial of NOTA that shifts the paradigm is similarly uncer-

tain, but the results are keenly awaited (30).
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